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(54) IMPROVEMENT RELATING TO SEAT FOR PASSENGER VEHICLE, PARTICULARLY 
AIRCRAFT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a seat for a 
passenger vehicle, which can be selectively operated in 
a fully reclined position in order to allow a back-rest, a 
seat-pan and a leg-rest to form an approximately flat 
surface for lie-down. 

SOLUTION: A leg rest comprises a floor-engaging 
trundling member 90, a leg-supporting member pivoted 
relative to the trundling member 90, selectively operable 
actuating means reacting against a seat-pan 24 for 
moving the leg- supporting member to any desired 
position between stowed and deployed positions 
independently of movement of the seat-pan 24 and lost- 
motion means lying between the actuating means and 
the seat-pan 24 to allow the leg-rest to be moved to the 
deployed position when the seat is reclined independently of the actuating means. 
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*-ft^ft<&rt«$te 1 4 3i*, e> 1 1 4^cc^g$n 
& y > ^ 1 4 5 ^fi^^atcsg^axft 1 4 otcife 

[0032] m\tm<DZMkV>>? 130, 1 40<0 
mmi 1 3 3. 1 4 3i*. ±ii<.^cYTMP ? 3bM 1 
30 2 0 ^if^ST & piflMffi) S ^H.«f ^ • ±12-^7 ^ v Y 

n\ 3 2^«sTtci6^*^7 7S:fB.«t^ «tien 

>7 3*W^^>. 

[ 0 0 3 3] ±s2Y*SSflil 1 2 04*2^©* 
«1 2 2*^*C|g.*S$n^o 2 0ti» 

! . *2U>»130. I4O0rt«*tt!33. 14 

3£f*£f 4cistt/ccp!«KK&taortr> 1 14 

40 ©?l 1 2 2 Oimts 1 5 0 €— 15 2-$: 

;?JL*fctf>, 2o©ig 1 2 2feitc&&'r&8e> 1 2 4 

2 3«Sfltl' 1 Ci k &. CCC^ffi^l 2Z\t7y's ?Y7 

t/-cY*aK2owt*©*tcjgn^B, ^asspi 23 

tJg^b->7 3 iS^r^* ^'Xxfe 1 5 0©»« 1 5 
2ii. 2 3^ffl^XMo<eor;.gHSfl^aET^L 

so it. m 1 ©~ss i> > ^ 1 3 o©rt®J3tfi 1 3 3 £ o# 
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[0034 ] @4£@9ta$i>t\ Mic atusy 
-1 ioa«££a:MSft. tfX^ti 1 5 o tteoDis^tt 

SK**-\ igejlK! 2 0±(CO*^1 2 3tt*-*~-£ 

dg^^o C^Axilil^Axti 1 5 <><D»«a 1 
5 2±*CJ3b*f£Sg)^ ?7> <0^T> tcj: - Cii^(7> 
Mt-gi^h^, co>^ ?7".'HiL*a7'i/- h I 5 

lo^n^, I 5 1 OflriSttlS 

1 0&$mir*1iti£lfi&Mic.a< S5gtc*>***>*> 
£<, ^teOiiSS^ff ft^B^iSS s ft -So 
t. tf-r>^:r~,'U 1 5 1 ttfttklz-CtfAxtt©- 
7>*ttff$^T, SOt^S-fct*. CO 

tfASteU:??*? Y 7 8±fl>lSt£bf>7 3 4KBS7 20 
6*6*ttlfcStt**8 0©W1WfcE)IBr-ffiW'4. C 
©*5Kl:tfAXf8^CX*C4T-U* hS£<*2 
6CSM^«8 0*HB9©*r »J»*!4B^6H 1 1 ©P. 
BBligCC * t* < D U;^bAf ttsK- r > *r- ^JU 1 

** cas< a*, sis^sp^gi 9 tc«fis*? a*fis<z> 

tS^SW 0 *»t Oa^&BKii* 4 XZjTftWs < 2 

n. «©ji«>fistcfi^xpis@sn^o 30 

[ 0 0 3 5 1 01 Qtif>hM>f>* WWYOffii 1 4 2 
#lf -5 2 CD" JR U > » 1 4 C ©Rffixti 1 4 3 K 

i 4 e fiiW5n^> 0 a«tt#A*is i s GcBfftt 
Ki*-enafrcSroa^C£S^>^^ts^8 o©*ibic 
&»**i»<©k&£t-<&*#, ttw.ft«*ts©H, fc 

£tVCt'*o U^-8 7©*KKHi»4<?>«iai 6 23*5 
0 1 \>iy>t>£ < fc>*»* J: «9WW i 6 o &5Urfc 40 
o. S3a>i£Wi 4 2£g*t\ ^-cc^r-fioTfidtc 

CC« ! 6 ! tfo ? *HB 1 2 0 ! 2 3G>3! 

M4t»3Rt>£j»i*WL. o?*-B I 2 OftWA'MI 
fl-T * 4 *_t!2££& i 2 3 l&ST * J: ^ KfPffiT 

4 S u ;> ^-B 1 2 0 2 0>^J& 'J > 5 fciflifCfW* 
Dl«tf&*^«&. *4H>>&*>a>4J:5K:. so 
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it£iffiK*>*4*«CU«9uA h 2 2(DM«Kc*4fcT 
-*>5 2l£Mi5 4<DJb^CCfiB'T^ 0 h 
2 2oM£*ccfc*SHMx ? ^ 3 8£fi;ttS1**4fcr~ 
*>ti^54&ft>»cc«*5 t?$ Oifltel/XH* 
IT*. 

[0036] CGHM. l»UAt2 2ti:«tt54CC& 
?tfl^sn^*(cvi, fg$uxh2 2^M*»X'ESI 
*Bi»rttW6hfe2-^C'D-^-5 0, 6 2i*B£" 
■JS»5M 2^«l/filSBl/Ahfl>Hf£*rfil-S:a«'r^J: 

^g|J5 4 tca^rsgtt^n^isissuA r 2 2i$stt 

««c »6«JtC 'J ^ v 4 ~ > h ct ^ 5 4 
$n^ 0 fS«bAh2 2^Ktti^^ h3 8^cT:or?£ 

rni±\%2 6 tiP^uiiPL/ai^n^o 2 4 

!^ h2 2cc«LrB6Kfelir*-5<JDr' 1 1-;^a 
■ftWtti, ffeSSl/A ^ 2 2£&g££rafifcJ:^ ? ^ 

ua hifii:<$2 6«>figi*ifiit*tc^ oti^n^> 0 
msUb a h 2 2 ^ y ^ v A ~ > y i,»»r , ^ D ft©* 

a?- 1 i OWb^^c^li. Hi 2tci/»*n 
^>i:^tc v MK3»2 4»H«flKiiCkl,. AIBI*fl 

[ 0 0 3 7] mix,*:- >> - 1 0 8 i . jt«r 

*±-$~<»%<Q£^v&*\m2<owm\ 3 2a*jr- 
a 1 ©as y > > 1 3 0 *is*r *c 41c j: 0 <w&&n 

ftKr^^*x-^ - 1 l Qifiwrfi,C%)< t%%m 
8 2£ttJ*»i2 4 4<^«A«rtlMD2itftK:a». t£B 
° 7 6 rttBT * ffifif* 2 6 (0xf*gP8 2 

2cr>-« l» > ^ ! 4 0 SWEPT*. U r A r H 
^(*2 60>x»ai8 2^0=7 6*Ct8A$n*4^A 

1 5 o^*>ttn**«^«>a»* 1 6 0 &±m$ 

it. .^4«>Si^ 1 6 2**BfiU #X3fctt 1 5 OCDIifl 
«1 5 2ii#Sf>7 3^6Xttr*Cd^r'** 0 x 
»»8 2JMffijg7 6rS*r*±. 94<0tMei6 2 
0CM8 S tfflEbftimccftM?*8 

0 ^fegtr ±# $ it * . ^iS^sp 8 0 tm*2tt i 
5 0 CfElbtr t/Kff *J »*iaa»>6±cf 6#i* t ^ax 
ttl 5 2**11*^51^^^ Y^D 

2 0 #Hmi^(U^ * ^ BUSK: 
T^>d^ K-v 3 >dltb 4 > 1 1 4©5t>0'C!8tt 

c<^>j:^e<:itj®r^^^x-^- ! 1 o©fftt«c 

htx. ffiSft«2 4fl>B*«2 5«r(6<T*««^Wr 
4. 
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[ 0 0 3 8] R«Wfcttfi»7 * * * x- $ - l 1 0 V> 
8 I* X h 2 2 fcggglT&^a* -£-40 <£0f£ 

S£itc/fcSB7**-»x-$r-i i ooiuaftft*:* 

OgJft, ft*UXHi»J*7<f x:,jru B!2Kct3 

n* a ^cc**«» mux* hoax 

*-*-4 0#SI*iBI*ffg*U $^»Sux h2 2 
«r»J??4x>y3tt£4. 1 0 83*gSWSK 

«H8 0 fcfcD ■»ttS3*6±W 2 4 ©W* 
*«:16<r6. A*! 0CE>"llMi2 0«a*U»l4»r 
ih*>*s#T:'* $ - 4 (> i i o 8©lg*reacc J: 

4B1 3tC^tl&J:^K#A3:ttl 5 0ltaS^«8 
0 £ 3 £>K±cf* J: ^ ccftSW & C 4#T?* JttCft 
^fc£^tciH*-f*8 0*W*:£tt l & 0<W?rttti,cc 
^7^*^x-^-i i r±il3tt£ 

4 . i 5 o mmmt, **±»^b^ 7 3 

feSfiasn*. C0>J:9£riL*#Bl 5r^<*ft*j:^ 

ft£4, #x£fc ! 5 OKI 2 0<Z>±<&£ 

SSHI 2 3^£tr>7 3Kff<^T*5Er'Y*Sttl 

[0039] BM^x? h38^l&£ftfflteft. §E 
fc-; KWStCfS(.VCIi[»7^^*x-^- 1 ! 0 
#5*1*4. £«! 0fl>BJBMS2 0i*. fcix^l 4 

ABX^flMtBiBl/TB 1 6 4H I 7K:*£ft*sS 

±©*£ y ytfgs r-w^n^o c <ote± 

O 5 ccftflk 1 0 O clSiSU 2 0 *BNrT & C 4 K ^ ♦? . 
J*CjW\ ft&b X 1^ 2 2 . BBSSW2 4 , l> ? ^UX Y 
*fi » f*2 6 0S»F a^UrMftbTBBStvrcKBO 
^ ? KKiSEto* cg>*£ l»^^^x> yfisrtf. 

o. c<&s£a^»K«Bi*ft&4. K£y***x 

ftg**$}8- 1 Ofticfta*:*^ so 
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[ 0 0 4 0 ] BWDfelNCtt. Sgifra- - ^ 3 8 CMBtt 
«BK, fc4*.tf7-i*bXM 5. ]7£>-~£K*&g 

^fRWBHB^iia $ n *. c ot>«i: 5 ummms i a 

italic ST^BiM- v h 3 8©H5ii*A:**aBft 

fftaiR-cfif^^^tci/ci^o hi 6, I 7«:«sn 
6 s tc , c cd £ ^ jfeK^^ »J ^ 7 ^ x > ^(ig tc 
^b^i^, BB#M^<Q|RMjlx 7 HD*ff«cj:->ri!l 
&1>XY 2 2aBE^4t>>^ 1 2^*tl/T?£Sfi5 4^ 

^©±*gfrsgto^ $ # c o^gu u x h* »> * ? -f 
x> ^fis^eit[&&s^i^-7rf8pgwtcec ^n^> 

*>IC. 1 0 8^S|i5 4tcrSoA:^UXh 2 

2©tSBccf6t;xfftt$ft. *fi^B([«7>^*x- 

£»»8 2 «r(M[*rt(C?| , M/j^f;«^>SiS^ 

[0 04 1 ] Bl 6, Bl 7K^£ft£J:^c:. ffiS^ 
! 2 Occj:-7*CSb0^n^L^fil 58^>H^-»J > 

y» 1 5 9 \t. m2ozsst i )>zi4 oo>mmi 1 4 

2 £3ffi?&C 2 4 K#L*C U ? 

Si 5 8^>hb-»;>^g|ll 5 9#S92'J>*) 4 Ok: 
^^^n, CCC^^tCUCo^^Ml 2 0*5*4>tefi«: 

12 0 4 ^'Xjg 1 5 0 &$IC 1 8 0 gtlT^ft 
MO. «<DttB. ^tS^8 0 4rgJBtSg^6*T0a^ 
feS^MfB^D y ^7BS l 2 0itB3C^>>J >^ 1 4 0©pj 
«SI± 1 4 2fircf£fJtc (B ! 7 tcfei»fS^H**l) 

[ 0 0 4 2] 2 CDftftMc ^: 2 0 0 

It. Bffl<?>H2 0K:H^ii*. n2tmMv>&#V>m 
mm>9> < tt. ±^t^cS 1 3ttflG&.* 1 0 

ri»*. ^2^fe«w^g 2 o o its i ^ispicc-ffis 
! o 4 »on t; J: o ccffBt u * y u x h afi# 
^IgSH- ^> fe»(CB C ' £ft m tcffl U C kSURBtW: S ft 
6. ^tc, B20C'^«C*iajS2OO«)B*M^*>>jf 
I 2 a. »tt-f ^fiiJH ! 4 ! 6 £«SB£ ! 8 <LP^H^ 
WT^2^gS|i&} 9 4. B^.^s>>yAICBtt& 
mcB]W2i)?:^r'm^n, tOPlflMBtttflBl' 
Xh 22 4ft«3W 2 4 4 b y bmUftZ 6 
^Cm.« $ ft* . C Oftgfr h 2 2 a&Sft^ 2 4 
T^SU2 3 -CBBY&. 2 4 ^ y U X h £ 

£1*2 6 t?teB*T 
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[ o 043] ftftt'X h 2 2 6 kiigci s>n 
^•pi$ffiSg3tt&SEifrr * fcaxosst* - * - <t ita 

^-SOiSgftttKl^^OHftSft. -C-ftiiibicB 
tg a r&e^sf>52£i*ft& 0 s*©ja^©iS8liic*> 

•<r*« i4.i6 tc^$nfe«Bgi\ *aa*-^« 

*5 3©±«rU-?^*J<5:B*$n^. a ! 9K*Sft 

&*5K&3JU* h 2 2«>gffi3 6&*tct-<mmicm 
mfcrz>£ J }icmiir > nx*,>z>o ©2©o-5-62 

tc&mtft&tZo Jbfi 2 nmo* 

tePJcfc* i o kbh o rte£ l, fe J: 5 fcff*r*#tti 

*. B2 2^B2 5(C?n$tl&J:^t9ftC[> : F^^& 20 

t& w fig t m 2 7 ICS $ ft * 5E£ y £ v A ~ > ^f±gtf> 

tt&*2 4KtiUTiA<elB?&. co^l270 

2tBsW*. B2 0m^'rj:^cc*i«>(fie2 7 4i* 
fMPH2 7 0|R(CSftl/. K*2 7 2 «:—*«!>&*<>!>• 30 
^n*. C OB 1 ©«B 2 7 4 m 2 4 
>£;S3#T Zx%l>£M ^777 €$f# 
«. &&2 7 2*>±»tt. 2 4 * U * JO* A 

r saw** 2 e tc « u r isr & J: ^ic tag = 2 7 6 *m 

®r*o ±Sb*7UAhttfc*2 6». £IStSU8 0 

i*s^.-a#sf8 2*^t:#.«$n* 0 c<os«^ 
8 oanB*ft?*2-'XDHft2 8 4 *^r-tt*3 

ft. Si©lli*Sf<0Ba27 2OSi&S2 7 6tee> 
■»Sft&L¥SLL*2 8 5*WO. -e^fca***?* 
8 0 0±EISd2 7 6 tflMtttt 2 4 40 

near*****!**. ±efua2 8 4a 1 sw^aro 
ai'SxR? * *w r -7 ^ as 3 ttmttwnriifrr 

±CSf«tt8 2tt 1 KF8£W? *2o©u/<-2 8 

7£SAi?*M2n, »<r©uM-aaL*#»2 4K:» 

L/C. m°2 7 6r«BT*fc*»2 8 8£*<td:B 
^(B2 1MB) CCWf£. »i«!>l/^-2 8 7©ftlt 
&2 8 8 ii^5^&8 0 £ MS 2 4 CC& L/C j£B $ 

ttfMM*2 7 0©tt«2 7 2fCtfl/CfaBr6. COX 
M»8 2ttK(C2oa>u/<-2 8 7RB«:«SU CftS> 50 
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K:A->riwi**ti4jfcffl*SD-^-90*&4*. a 

1 9 £02 G $tc, j££2 0 Gfttt&ttK 

3tJ*»8 2<5>b^-2 8 7tttHijS2 7 6 

ai?s&K gnr# o . eia 2 7 6 a> e> $ 

T#*fttt?S8G <t&gbrSifcb* 0 I-'*- 2 8 7 

raKfc*(S3rai*£ia*gp8 o a>fljgs 2 8 4 mvtm* 

♦HK^W < % ^t^S|i8 0 i^CC-xl#^8 2I«- 
OiS ±i<igT'SH^8 2 CCU -»<-2 8 7^^-rS(l8 0 

<m&2S4mic&&?z&^K&&2nz> 0 &±l&& 

(Cfei»r, x^S|i8 2 l»W?-«8 0©T«8 1 
T*. aS.***2 4tt2-^«3Wfel*^^^ h2 7 80> 
±(C 2 4<3>TT«T$ti*, «R»ffIB* 

h 2*l&l^-^-Sia^7^*^x-^-3 1 0*x 
l#T £o C '9 ir h 2 7 8 ii, 2 4 <£flij# 

m 2 7 0 K fiEf -6 1* >± ksm en, # ^ or.y 7 
jr 7 h 2 7 8i*7'7 h 2 7 8^^^S^*r^>^ 

^i®t»»2 7 4*a j >sc«>»j-^-tei:*n. 
r-Hirtan*. 

[004 5] «S J £-4?-308i*7*7ir7 K2 78B1 

Oi*. ^Ub'^8S-&i*3 1 3*Wf &-/-X*3 1 2rt> 
8^^ 0 COi? Ufc'Ajg^fta 1 3i*. b*>3 1 4CCJ: 
-^•3**3 2 0lClffl5IttlC*#* ft, c<0^^i^3 

2 0 2 4 <*>2 o<C«#*tt 2 7 0 HW8»* 
mc&GV&m >^3 2 2±*C^3f**«:»^ 

?E>n^o ai 9^$n^cf:^tc, ii5h->5>^3 

2 2 C« f QttSK*, Zft a^SttS 3 2 4 3 
2 5«C@^L/C8S^$n COm®fe3 2 4li^CC'±^ 
*3 2 6t fc lWaW«*2 7 0«!>»*«C»orKBS' 
C©J:^C«>«»R3 2 4««h-S^s»>e3 2 

2«:-en^<os t c33#L/. co^(ii[^r ^*^.x-^ 

-3 1 0<D^-XS3 ! 2^xftL/. COct^^Urs 

3 0 8fl>afi©-»*3:x ^>o 
[ 0 0 4 6] StiflrtS 3 2 4 1*, ^©TB*3 2 5 t?rt 

»«sy>^»tt3 2 8©effl«c»L- xttar*. c<o 

rt»8&»J>^»W3 2 8a % MIe]^S7 6 <tpi[^r ^ 

\-7s h5fiit<*2 6(033^8 2(0^^-2 8 7or.g'?tc 
[ 0 0 4 7 ] ±12 h - s >^ 3 2 2 « % <-«0±C«B 

***c»a»a6ft3 3o^^r'wsE$n, c«fii 

^3 3 0 it \ - t's >^3 2 2 <t ^¥^^15® 3 3 3 
t-CB«8ftfcrD? 5? 3 3 2«:WT4 <fH 2 1 # 
K;> . C«>^Pv^3 3 2C[>sai3 3 3W5t^«J3n@l 
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l*»3 3 7£«f^A*ttfttt«t>tf93 3 8 <iW *afciAJa»t*-?i:ft|»«8 i)£B2 0©lr»J» 

^€>p9§Jtc®-r^>i»r-^L^?#3 3 6 ^tea^Sf ^ci^-car^ 0 ^iSts&s o 

ttfttfAl*. *UTHl'»33 3 7. 3 3 8GWC«L #*rOai*&BK«^<**l*<t, #*Stt3 5 Ott«< 

$S!3Htt*< ftVWer- »tt£-BB3 3 9 <®2 £*v *<m*D\1&ff>lkm : fm2tiZ. /^Ax»i3 5 0 

6 IPHS) ^It^o Cfl>fflW4L¥38*3 36a % # <9&M£3 5 2 ±<D#ftf*3 4 2 **7 ? * 3 6 5KJ: -7 

3 4 2 <D*g*4»£Bfi£U C a>t35S*f*lt»KHIH* r£«S<J>WS|lftiCBa Oiiaft 3tfAxtt3 5 0 to 

t=r?2o<7>P-^3 4 3^^tK^n, Sn-^tt ffS^(./tcft6^«8 0#ff*i C£l* 

ISSS 3 5 2±KBtt&n*. C<W7*£ti3 5 Ocop* ^t»^StS^ao^ffiSccft«a*fiiS^6»ft^ 

£3 5 4 l*£*S^&8 0C«K2 8 4^J:-rS^$ &C t*ttlh^Ct**. 

n. €<DH(Cif «Er&»2«;4)lV3 6 OKjtfl/CiaBf [ 0 0 5 01 *1 0>*ftW©flk*4Ht;J: ^K. ^2£> 

^ttfflta>Jk.*2 0 0 3*££tiBK&& £ * t A h 

[004 8] B20£B2 ; 1 ^ J: 5K\ c 2 2cC'M«^^b*^*>5 2t*, J:*»5 4&±tttc 

G>S2O*S3 6 0l*, ^^t3&0«r««T»8 0 <£^2i* 6*1*. fjfcBba h 2 2 4>fMG>f£Afl&*6 

<^T«tcifii^->*CIS*tCj¥Er^fe*y. ^^xri350 SIA*~ 7 HDfM&K J: 0 . fcT^3f->#sjS5 4RK*>& 

©i5*ii354^ffJHrSlil^^ + ^7-y>^36 1 5 ? 'CBiW*. »*u^h2 2 

&<> «MR*Gtf*3 3 0£MGT, £7?'/ 20 t£85 4 CCffioTMiiStf *>n& 0 t- 2 2<DM 

3 h27 8t*iift^£^2 7 7*^s£1/t:i^. CCO^ «W:*4BK*?rr&2^©D-^-50. 6 2**, S 

3f*2 7 7l«n6«W<C2^>igSE7? *«H3 6 4 1e^**>>71 2«c*W^a*UA h®BK*|«itt*B 

*3fc»U C©g|ltt3 64k*B2 8KA&J: J ^ro*^ *T£J: 5tctt< 0 C tf>jf$ 5 4 tftSfUA h 2 2#?# 

2 7 7tct,-^0@^$n^ o 7?*M*364». 2 5 4K»-?T:Bfl$n*£. H2 2MSBflJlc 
-X>7'D ? £3 32(Stc§&tf£n, H*cciai»^tifc2 »5(cy *^i>y-r*j:5tc*fcsft'ci*&. 
-x&7 ? * 3 6 I 0 0 5 1 ] Ham** r 2 2#®fr^ * h ot| 

[004 9] SI 9£B2 0tc^$n4J:^cc. Aft 2 KiQvXlBtiZtoht* M*»24tl^y tfU^Vm 

0 0©^WW52 0#*G>R|«-»8 0**«a*ftfc1* £f*2 6 (i, Btf^CCiP^n^o J£«»*2 4 ttfggfUA 

!frCit:£(£gK<&£££. #Xt:ft3 50 OftWtfCC £ h 2 2i>CltiUXm&u:$mtZ>tc#>. V v V&JL 
^gM*3 4 2«»gl3 3 6^<»*tt«>wa53 3 9rt 30 ft: 2 6Iiffi9feC»2 4 t b h»6[#2 6Mfl 

tcteasn*. 7 ^ »m 3 e 4 it. gft#3 4 2#b *g#2 0 0 zm?m#tomMxm*)fa<ofcicm 

3 3 6<D»«3 3 9tc»Sf*3 4 2£BU',i**e>£cJ:'>K U?cft£SiCfSft:n£<> C©J: ^icB**»2 4C-£A 

? * 3 6 5 J: 5iCi4B3tt£. C0i t*tt»»UA h 2 2<&&K£*ifi]tifc«fcO f u ?^a|^ 

»-f 98 0«^xtt3 5 0WB&K«fc0iS.«2 00<P IB4f*2 6<^R£*i^tt«rj:-i:2*»6n&. 

Bjftgf2 0©S#tcBffa< % B2 0©*?0a#lSS*> [ 0 0 5 2 ] 3 0 8W*f4i. *«T 

^B2 !©BBl4g^rii«Sft«cf#*>±^&J:^^r^ ^^x-^-3! OliB^tCififr^ Hfs>t 

%<otcti> v mmftr) \tm*f*x.ii 3 2 2^«<cs*sr ^^ur. c©?^f*x- 

3 5 0 a>ft£s|i 3 5 2 ±«c BW 5>n. sK- r > ^ - *.'U 5? - 3 i 0 »Cft«MS 3 2 4 £ <e©±BB 
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IMPHOVEMBOTS III AKD RELAXIRG TO SKATS FOR 
PASSENGER VEHICLES 

The present invention relates to a seat for a 
passenger vehicle , particularly an aircraft. The present 
invention includes a passenger vehicle such f for example r 
as an aircraft,, that is fitted with one or more seats in 
accordance with the invention. 

BP-A-C869061 (Reynard Aviation Ltd), the contents 
of which are fully incorporated herein by reference, 
disclose* a seat for a passenger vehicle comprising a 
first fixed portion for supporting the seat adjacent to 
floor of a vehicle; a second movable portion comprising 
a back-rest, a seat-pan and a leg-rest that is pivoted 
relative to the seat-pan; reclining Beans for causing or 
allowing moveaftent of the movable portion of the seat 
relative to the fixed portion between an upright position 
and a ftillyireclined position, such that as the movable 
portion is reclined, the seat-pan is lowered towards the 
floor of the vehicle and the leg-rest remains in contact 
with the floor f such that the leg-rest is caused or 
allowed to pivot from a stowed position to a deployed 
position. Seats of this kind are referred to herein as 
seats of the kind described. 
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2 

According to BP-A-0869061, the back-rest is pivoted 
relative to the seat-pan for siovem&nt between an upright 
position and a fully reclined position . a locking 
driving sjeans such, for example, as a motorised linear 
actuator, is fitted between the seat-pan and the leg- 
rest, and free-pivoting is allowed at the joint between 
the back-rest and the seat-pan. The reclining Means of 
the seat includes guiding raeans for guiding movement of 
the movable part f such that as the movable part is moved 
from the upright position to the fully reclined position, 
the back-rest is reclined and lowered translationally 
towards the floor of the vehicle. The linear actuator 
is operated according to the position of the movable part 
between the upright and fully reclined positions. As 
free-pivoting is permitted at the joint between the back- 
rest and the seat-pan r it will be appreciated that the 
leg-rest remains in contact with the floor , and the 
orientation of the seat-pan at any position of the 
movable part depends on the position and orientation of 
the back-rest and the extension of the linear actuator. 
The orientation of the back-rest is fixed by the guiding 
means, and the angle subtended by the seat-pan and leg- 
rest is fixed by the linear actuator. ike linear 
actuator is thus operated as the seat is reclined to 
ensure that the back-rest, seat-pan and leg-rest move 
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through a sequence of ergonomically comfortable 
positions ♦ 

The seat of BP-A-0869061 is advantageous because the 
leg-r«st can be used to support part of the wight of the 
Beat of the floor of the vehicle. Moreover, the back- 
rest, seat-pan and leg-rest can be manoeuvred to form a 
substantially flat surface, i.e. a bed, when the seat 
is in the fully reclined position, in the fully reclined 
position, the back-rest, seat-pan and leg-rest are 
disposed adjacent to the floor of the aircraft, and so 
the leg-rest may extend into a recess or foot-well 
defined under a seat in front. In this way, a plurality 
of seats can be arranged on a vehicle one behind another 
within a pitch of about 1.4 metres {55 inches), which is 
a pitch within a range conventionally adopted for seats 
in a business-class section of a passenger aircraft, with 
each seat being capable of being reclined fully to form 
a substantially flat surface or bed for a passenger using 
the seat to sleep on. 

However, a disadvantage of the seat of BP-a-086$061 
is that the leg-rest cannot be moved between its lowered 
and raised positions independently of movement of the 
back-rest and seat-pan. Thus, in particular, it is not 
possible to deploy the leg-xest when the seat as a whole 
is in the upright position. 



http://www4 .ipdl.inpit.go.jp/tjcontentdben .ipdl?N0000=2 1 &N0400=image/gif&N0401=/.. 



11/12/2007 



Page 1 of 1 



(27) 45132 00 1-24574 0 

4 

It is an object of the present invention to provide 
an improved seat for a passenger vehicle, particularly 
an aircraft* 

In particular, it is an object of the present 
invention to provide an improved seat of the kind 
described by EP-A-0869061 in which the leg-rest may be 
raised or lowered independently of movement of the seat 
between the upright and fully reclined positions. 

Another object of the present invention is to 
provide such a Beat for a passenger vehicle which can 
selectively be manoeuvred to a fully reclined position 
in which the back-rest r seat-pan and leg-rest form a 
substantially flat surface for sleeping on* 

In accordance with the present invention, therefore,, 
there is provided a seat of the kind described which is 
characterised in that the leg-rest comprises a floor- 
engaging trundling member, a leg- supporting member that 
is pivoted relative to the said trundling member, 
selectively operable actuating means that react against 
the seat-pan for moving the leg-supporting member to any 
desired position between said stowed and deployed 
positions independently of movement of the seat-pan, and 
lost-motion means between the actuating means and the 
seat-pan to allow the leg-rest to be moved to the 
deployed position when the 6eat is reclined independently 
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Of the actuating means. 

Thus, according to the present invention there is 
provided a seat of the kind described in which the leg- 
rest can be raised or lowered independently of movement 
of the movable part of the seat as a whole when the seat 
is in the upright position. As the seat is moved towards 
the fully reclined position the leg- supporting member 
is allowed to move towards the deployed position by the 
lost motion Beans, without requiring operation of the 
actuating means. 

Preferably, the seat reclining means comprise a 
free-pivot between the back-rest and the seat-pan; 
locking driving means are preferably provided between the 
seat-pan and leg-rest for driving the leg-rest between 
said stowed and deployed positions as the movable portion 
of the seat is reclined* la some embodiments, said 
locking driving means may comprise a linear actuator and 
a selectively operable, bi-directional motor for 
operating the actuator. Said linear actuator may be 
connected between the motor and said floor-engaging 
trundling jnember. Said motor may be mounted to and 
beneath the seat-pan, and the actuator may be connected 
to the trundling member by first lever means* 
Conveniently, the actuator may also be connected to the 
seat-pan by second lever means for additional support. 
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In scsae embodiments said linear actuator nay comprise a 
transverse torsion bar that is suspended from the seat- 
pan by two or more depending levers. Said first lever 
means way comprise two or more further connecting levers 
between said depending levers and said trundling member. 

Said floor-engaging trundling member will typically 
be provided with abutment means that are adapted to 
engage the leg- supporting member for pushing the leg- 
support member from the stowed position to the deployed 
position when the linear actuator is operated to drive 
the trundling member. In this way, movement of the 
trundling member from the stowed position to the deployed 
position will cause corresponding movement of the leg- 
supporting member when the trundling member abuts the 
leg-supporting member r with the movement of the leg- 
supporting member being accommodated by said lost motion 
means. When the leg-supporting member is deployed 
independently of the trundling meaner, the leg-supporting 
member will separate from the trundling me»ber, and thue 
subsequent operation of the linear actuator will not 
cause further movement of the leg-supporting member until 
the trundling member catches-up with and engages the leg- 
supporting member. Thereafter, further movement of the 
trundling member will cause a concomitant movement of the 
leg-supporting member, which further movement of the leg- 



http://www4 .ipdI.inpit.go,jp/tjcontentdben.ipdl?N0000-2 1 &N0400=image/gif&N0401 =/.. 



11/12/2007 



Page 1 of 1 



(30> 4HI2O0 1-24 57 4 0 

7 

supporting member trill be accommodated by said lost 
motion means. 

Said reclining means may further comprise means for 
progressively rocking the back-rest from an upright 
position to a fully reclined position as the movable part 
is moved between said upright and fully reclined 
positions ♦ Said reclining means may comprise track means 
on said fixed part of the seat, and guiding means on the 
back-rest adapted to engage the track means at two or 
more spaced positions, whereby as the seat is reclined, 
the guiding means move along the track, *and the track is 
configured such that the back-rest is progressively 
rocked from the upright position to the fully reclined 
position. 

Preferably in accordance with the invention, in the 
fully reclined position, the back-rest, seat-pan and leg- 
rest form a substantially flat surface ♦ Thus, the seat 
of the present invention may be converted into a bad in 
the fully reclined position* In some embodiments, said 
flat surface in the fully reclined position may subtend 
an angle of about 10-15% preferably about 11-13°, with 
the floor of the aircraft. 

Said track means may accommodate a rack, and said 
back-rest may carry one or more pinions adapted to engage 
the rack and selectively operable, bi-directional motor 
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means for driving said one or *ore pinions, thereby to 
cause movement of said movable portion along the track 
between said upright and reclined positions. 

Advantageously, said motor means for driving said 
pinion(s) may be mounted on the back of the back-rest. 

Said selectively operable actuating means may 
comprise a linearly extendable member that is connected 
to the leg-support member at one end and to said lost 
motion means at the other end* In some embodiments , said 
lost motion means may be connected to said linear 
actuator. Conveniently, the linearly extendable member 
may be pneumatically operated, for instance a gas strut. 

Said lost motion means may comprise a rookable arm 
that is adapted to engage an abutment on the seat-pan for 
that purpose, and can be displaced therefrom as the seat 
is reclined to allow the leg-rest to move to the deployed 
position. Said trundling member may comprise a stop 
member that is adapted to entrap the rockable arm in the 
stowed position when the trundling member is in the 
stowed position, so as to prevent the leg-supporting 
member from being inadvertently moved to the deployed 
position/ for instance under dynamic load conditions, as 
in the case of an emergency landing for example. Said 
rockable member may carry a second stop mesnber that is 
adapted to engage the first lever means between the 
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linear actuator and the trundling member to prevent the 
rocXable arm from being moved to an over-centre position* 
Alternatively, said lost motion means may comprise 
a slideway and travelling means in^rieoned by and adapted 
to slide within said slideway, which slideway is held 
fast in relation to the seat-pan when the trundling means 
are at rest* said other end of the linearly extendable 
member may be connected to said travelling means , whereby 
said other end is able to move relative to said seat-pan 
to provide lost motion in relation thereto. Said 
travelling means may be adapted to engage abutment means 
on the seat -pan for the linearly extendable member to 
react against, and may be displaced therefrom along the 
slideway as the seat is reclined to allow the leg-rest 
to move to the deployed posit ion • Preferably retaining 
means are provided for retaining the travelling mesaber 
in a fixed datum position when the seat is upright to 
prevent the leg-supporting member from being 
inadvertently moved to the deployed position. Said 
slideway may be affixed to said seat-pan , but 
conveniently the slideway is carried by said linear 
actuator such that the slideway is caused to move 
forwardly as the seat is reclined* Said abutment means 
on the seat-pan may advantageously be positioned to 
imprison the travelling means in said fixed datum 
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position when the seat is upright and the trundling 
member is staved r and when the linear actuator is 
operated, said slideway may be displaced relative to said 
abutment means so as to release the travelling means from 
said datum position and allow said lost notion, in some 
embodiments said slideway n*ay have a generally L-shaped 
configuration, with the datum position being disposed at 
the elbov of the I^shape, Said abutment means may 
comprise one or more hook-$haped members attached to the 
underside of said seat-pan and positioned to retain said 
travelling means in the elbow of the L-shape when the 
trundling member is stowed. 

Preferably, said reclining means further comprise 
controlling means for controlling operation of the 
locking drive means according to the position of the seat 
between the upright and fully reclined positions. Said 
controlling means may comprise means for detecting the 
position of the movable part of the seat between the 
upright and fully reclined positions, a memory device for 
storing information concerning the desired extension of 
the linear actuator according to the position of the 
movable part, and processing means adapted to control 
operation of the linear actuator in response to input 
from said memory device and said detecting means. 

The present invention thus provides a seat for a 
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passenger vehicle, particularly an aircraft , of the kind 
described which has all the advantages of the seat of BP- 
A-0869061, but has the additional advantage that the leg- 
supporting member can be deployed independently of 
movement of the seat as a whole to the reclined position* 
When the seat is in the upright position or an 
intermediate position, operation of the actuating means 
causes the actuating means to push the leg-supporting 
member away from the seat-pan through the lost motion 
means* On the other hand, when the seat is in the 
upright position, the lost motion means allow the leg- 
supporting member to be moved to the deployed position 
independently of operation of the actuating means* if 
the leg-supporting means is deployed, and the seat is 
subsequently reclined, the movable part of the seat will 
move until the trundling member re-engages the leg- 
supporting member, whereafter continued movement of the 
movable part of the seat towards the fully reclined 
position will cause the trund ling-member to push the leg- 
supporting member further towards the folly deployed 
position, which movement will be accommodated by the lost 
motion means. 

Following is a description by way of example only 
with reference to the accompanying drawings of 
embodiments of the present invention. 
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Figure 1 is an isometric view from above and to one 
sid* of the front of a seating unit comprising two seats 
in accordance with a first embodiment of the present 
invention . 

Figure 2 is an isometric view from above and to one 
aide of the rear of the seating unit of Figure 1. 

Figure 3 shows an iscatetric view from above and to 
one side of the front of the supporting space-frame of 
the seating unit Figures 1 and 2* 

Figure 4 is a side elevation of one of the seata of 
the seating unit of Figures 2 and 2 in accordance with 
the present invention. 

Figure 5 is a isometric view showing the rear 
surface of the back-rest of the seat of Figure 4. 

Figure 6 is a side view of the back-rest of Figure 

5. 

Figure 7 is a rear elevation, partly in cross- 
section on the line vii-vil of Pigure 5 of the drive 
mechanism of the seat of Figure 4. 

Figure 8 is an enlargement of part of the drive 
mechanism of figure 7. 

Figure 9 is an enlarged side view, partly in cross- 
section of the seat of Figure 4, shoving the leg-rest 
assembly. 

Figure 10 is an enlarged isometric front view from 
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below and to one side of part of the leg-rest assembly 
of Figure 9- 

Figure 11 is another enlarged side view of the leg- 
rest assembly shewn in the deployed position. 

Figure 12 is a side view of the seat shown in a 
first intermediate reclined position* 

figure 13 is an enlarged side view of the seat of 
Figure 12. 

Figure 14 is another side view of the seat shown in 
a second intermediate position. 

Figure 15 is an enlarged side view of the leg-rest 
assembly in the second intermediate position, with the 
upholstery removed for clarity. 

Figure 16 is a side view of the seat in the fully 
reclined position. 

Figure 17 is an enlarged side view of the leg- rest 
assembly in the fully deployed position, with the 
upholstery removed for clarity* 

Figure 18 is a graph of the linear extension of the 
motorised linear actuator between the seat-pan and leg- 
rest assembly of the seat of Figure 4 verses the number 
of rotations of the electric motor for driving the back- 
rest. 

Figure 19 is a side elevation of a seat in 
accordance with a second embodiment of the present 
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invention in the upright position. 

Figure 20 is an enlarged side view, partly in cross-* 
section of the seat of Figure 19 , showing the leg-rest 
assembly in the stowed position. 

Figure 21 is another enlarged side view of the leg- 
rest of Figure 20 shown in the deployed position. 

Figure 22 is a side view of the seat of Figure 19 
shown in a first intermediate reclined position. 

Figure 23 is an enlarged side view of the seat of 
Figure 22. 

Figure 24 is an enlarged side view of the leg-rest 
assembly with the upholstery removed for clarity, showing 
the ottoman fully deployed, with the seat in an 
intermediate reclined position. 

Figure 25 is another side view of the seat of the 
second embodiment shown in a second intermediate reclined 
position. 

Figure 26 is an enlarged side view of the leg-rest 
assembly of the seat of the second embodiment in the 
second intermediate position, with the upholstery removed 
for clarity. 

Figure 27 is a side view of the seat of the second 
embodiment in a fully reclined position. 

Figure 28 is an enlarged side view of the leg- rest 
assenO>ly of the seat of Figure 19 in the fully deployed 
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position r with the upholstery removed for clarity. 

Figure 29 is a side view of two seats in accordance 
with a first embodiment of the present invention as 
installed on a vehicle. 

As shown in Figure 1 and 2 of the drawings, a 
seating unit for a vehicle in accordance with a first 
embodiment of the present invention comprises two 
adjacent, individual seats 10, 10* ♦ Each seat 10, 10' 
comprises a fixed housing 12 having opposing side walls 
14, 16 , a bacX wall 18 and two spaced rear legs 19; and 
a movable part 20 that is accommodated within the fixed 
housing 12. As shown in Figure 3, each housing 12 
comprises a substantially rigid sub-frame 13 that may be 
made from any suitable aircraft-grade structural 
material, preferably aluminium. The two housings are 
mounted side-by-side on two extruded, frt>nt and rear 
cross-beams 30, 32 and are clad from suitable plastics 
and/or ccanposite materials to form an integrated seating 
unit, as shown in Figures 1 and 2» Whilst the seating 
unit described herein comprises two adjacent seats, it 
will be appreciated that in accordance with the 
invention, seating units comprising only one seat, or 
more than two seats may be provided* 

The back wall 18 of each housing has a generally 
sinuous configuration, extended downwardly from the top 
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of the housing to an intermediate point where the rear 
legs 19 are joined to the housing , and then forwardly and 
downwardly to meet the front cross-beam 30. Said rear 
legs 19 are spaced on opposing sides of the housing , and 
thus define with the bad: wall 18 a recess 100 under the 
seat which serves as a foot-well for a seat behind when 
installed on a vehicle, 

when installed on an aircraft, the front and rear 
cross-bea»s 30 f 32 will be suitably adapted to be secured 
to a pair of parallel seat tracks of the kind well known 
in the art provided in the floor of the aircraft F* 

The two outer side walls 14, 16' of the two seats 
10, 10 • when mounted side-by-side are provided with 
individual arm-rests 15, 15 l , whilst the two adjacent 
side walls 16, 14' in the centre of the seating unit are 
clad to provide a unitary centre ana-rest 17. Similarly, 
the two adjacent rear lege 19, 19' at the centre of the 
seating unit may be provided with a unitary cladding, as 
shown in Figure 2 to give the appearance of a single rear 
centre leg. 

The aovable part 20 of each seat 10, 10* comprises 
a back-rest 22, a seat-pan 24 and a leg-rest assembly 26. 
As shown in Figure 4, the back-rest 22 is pivoted at its 
lower end 23 to the seat-pan 24. Said seat-pan 24 is 
pivoted at its forward end 25 to the leg-rest assembly 
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26. 

with reference to Figures 5, 6 and 7, the back-rest 
22 has a rear surface 36 having a selectively operable, 
bi-directional drive unit 3S mounted thereon* Said drive 
emit comprises an electric motor 40 and a gear-box 42. 
The output of the electric motor 40 is connected via the 
gear-box 42 to two coaxial, transverse drive shafts 44, 
Bach of said drive shaft* 44 extends from the gear box 
42 substantially horizontally to a respective lateral 
side 46 of the back-rest 22 / where it is supported by a 
suitable bearing 48 ♦ As shown in detail in Figure B, the 
end of each drive shaft 44 carries a roller 50 and, ju$t 
inside the roller, a pinion 52 that is keyed on or 
otherwise fixedly secured to the end of the drive shaft 
44 for rotation therewith. 

The roller 50 and pinion 52 on the end of each drive 
shaft 44 are accommodated within an elongate, curvilinear 
channel 54 formed in the adjacent side wall 14, 16 of the 
fixed housing 12. Said channel 54 accommodates an 
elongate insert 53 that defines an elongate track for the 
roller 50. Said track has upper and lower bearing 
surfaces 55, 56 whicb are engaged by the roller 50. An 
elongate, curvilinear rack 60 is fixedly secured to an 
upper part of the insert 53 in engagement with the pinion 
52. 
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As shewn in Pigure* 5 and 6, the rear surface 36 of 
the back rest 22 also carries, at each side 46 thereof, 
a second roller 62 that is suitably mounted for rotation 
in a bearing 64. The second rollers 62 are spaced from 
the rollers 50 on said drive shafts 44 and also engage 
in the track* 

Said back-rest 22 is freely pivoted to the seat-pan 
24 which comprises a sub- frame , including two forwardly- 
dir acted side frame members 70 * Bach of said side frame 
members 70 is formed with an upturned knee portion 72 at 
its forward end* A first transverse tube 74 extends 
between the frame merabers 70 and is mounted at each end 
to a respective one of the knee portions 72. Said first 
transverse tube supports a front edge of a thin metal 
diaphragm 75 that supports the upholstery of the seat-pan 
24. The upper extremity of the knee portion 72 defines 
a pivot point 76 for pivoting the seat-pan to the leg- 
rest assembly 26* Said leg-rest assembly 26 comprises 
an ottoman 80 and a floor-engaging supporting portion 82. 
Said ottoman 80 comprises two spaced side arms 84, each 
of which has an L-shaped upper portion 85 which is pinned 
to the pivot point 76 of a respective knee portion 72 so 
that the ottoaan 80 can pivot relative to the seat-pan 
24 about said pivot point 76. Said L-shaped portion 85 
defines a rearwardly directed shoulder 86 which serves 
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as an abutment. Said side arms 84 carry between them a 
diaphragm 83 which supports the upholstery of the 
Ottoman, 

Said supporting portion 82 comprises two spaced 
lovers 87, each of which has an angled portion 88 at its 
upper end which is pivoted to the seat-pan 24 at the 
pivot point 76. Conveniently, the angled portion 88 of 
each lever is pivoted to the knee portion 72 of the 
respective seat-pan frame member 70 using the same pin 
that is used for pivoting the ottoman 80 to the seat-pan 
24. Said supporting portion 82 further comprises a 
ground-engaging roller 90 that is carried by and extends 
between the two levers 87, 

Said seat-pan 24 carries a selectively operable, bi- 
directional, motor ised linear actuator 110 that is 
suspended beneath the seat-pan 24 on two brackets 78* 
Said brackets 78 are mounted on pins that extend between 
the side frame members 70 of the seat -pan 24, and each 
bracket 78 comprises a forward, upturned tongue portion 
79 that is reamed and threaded ovex the first transverse 
tube 74 to support the front end of the bracket 78. 

An electric motor 108 is mounted between the 
brackets 78 and is used to drive the linear actuator 110. 
By way of example, a Xolimorgen motor and Kollmorgen 
linear actuator may be used. As best seen in Figure 10, 
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the linear actuator 110 comprises a nose portion 112 
comprising a clevis 113, A pin 114 extends through the 
clevis 113 for pivotably attaching three separate 
components to the nose portion 112, In particular, said 
pin 114 carries a Y-shaped rockable arm 120 between the 
two limbs of the clevis 113, and two bifurcated links 
130, 140 that are mounted on the pin 114 outside the 
limbs of the clevis 113 . 

A first one of said links 130, comprises an 
integrant elongate, transverse tube 132 that extends 
between the tw frame members 70 of the seat-pan, at a 
point rearwardly of the first transverse tube 74 . as 
shown in Figure 9, the second transverse tube is disposed 
above the brackets 78, beneath the diaphragm 75 of the 
seat-pan. Said second transverse tube 132 is mounted to 
the frame member 70, such that the first bifurcated link 
130 can pivot about said second transverse tube 132* 
Said second transverse tube 132 comprises two inner 
struts 133 and two outer struts 134. Each of said inner 
struts 133 is joined to the adjacent outer strut 134 at 
a point remote from the second transverse tube 132 to 
form a ring 135 that is mounted on said pin 114* The 
bifurcated link 130 thus supports the nose portion 112 
of the linear actuator 110 beneath the seat-pan 24. 

The other, second bifurcated link 140 has a similar 
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construction to the first bifurcated link 130, comprising 
a third integrant transverse tube 142. Said third 
transverse tub* as shown in Figures 9 and 11 extends 
between the angled portions 88 of the two levers 87 of 
the supporting portion 82 of the leg-rest assembly 26. 
Said third transverse tube 142 is mounted to the angled 
portions 88 , so that the third transverse tube is capable 
of rotation such that the second bifurcated link 140 can 
pivot about the third transverse tube U2. Said 
transverse tube 142 is connected to the pin 114 on the 
linear actuator 110 by two inner struts 143 and two outer 
struts 144, and as with the first bifurcated link 130, 
each inner strut 143 of the second bifurcated link 140 
is joined to the adjacent outer strut 140 to form a ring 
145 that is mounted on the pin 114* 

The inner struts 133, 143 of the first and second 
bifurcated links 130, 140 define an inner space S that 
accommodates the aforementioned Y-shaped rockable arm 
120. 8aid brackets 78 extends through the inner space 
S and are each formed with a depending lng 77 generally 
beneath the second transverse tube 132, each lug 77 being 
drilled and carrying a short, inwardly directed abutment 
pin 73 ♦ 

Said y-ehaped rockable arm 120 coa^rises two 
upstanding fingers 122. Said rockable ana 120 can pivot 
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on said pin 114 through the inner space 8, without 
engaging the inner struts 133 , 143 of the first and 
second links, 130, 140. The upper extremity of each 
finger 122, remote from the pin 114, is formed with a 
lobe 123 which is drilled and reajfted to accommodate a 
transverse pin 124 that extends between the two fingers 
122 for carrying one end 152 of a gas strut 150 > Said 
lobes 123 are configured to fit between the lugs 77 of 
the brackets 78 and, when the Y-shaped arm 20 is rocked 
rearwardly, the lobes 123 engage the abutzaent pins 73* 
The rear end 152 of t&e gas strut 150 fixedly carries an 
L-shaped plate 158 that extends over and rearwardly of 
the lugs 123 and comprises a trailing portion 159 that 
is narrower than and thus able to fit between the inner 
struts 133 of the first bifurcated link 130, but has a 
width greater than the separation of the inner struts 143 
of the second bifurcated link 140- A forward end 154 of 
said gas strut 150 is pivoted to the lower end of the 
ottoman 80 ► 

In Figures 4 and 9, the seat 10 is shown in an 
upright position with the leg-rest assembly 26 stowed- 
In this position, the linear actuator 110 is fully 
retracted, the gas strut 150 is in its "short* position, 
and the lobes 123 on the rockable arm 120 abut the 
abutment pins 73 mounted on the lugs 77 of the motor 
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mounting brackets 78. 6aid gas stmt is operable in the 
usual manner by aeans of a actuating nipple (not shown) 
mounted on the rear end 152 of the gas strut 150, 8aid 
nipple can be operated by means of a Bowden cable 151 
which extends through a hole formed in the L-shaped plate 
158. The other end of the fiowden cable 151 is connected 
to a button or other suitable operating device within 
easy reach of a passenger using the seat 10. On pressing 
the button, the Bovden cable 151 is operated to actuate 
the nipple of the gas strut r thus causing the gas strut 
150 to extend. Said gas strut acts between the abutment 
pine 73 on the brackets 78 and the forward end of the 
ottoman 80 remote from the pivot point 76* Extension of 
the gas strut 150 thus causes the ottoman 80 of the leg- 
rest assembly 2$ to move from the stowed position of 
Figure 9 to a deployed position as shown in Figure 11. 
The leg-rest may be lowered by operating the nipple of 
the gas strut again by means of the Bowden cable 151 r and 
then manually pressing downwardly on the ottoman 80, 
which a passenger may do f for example, using his or. her 
legs, in order to return the ottoman 80 to the stowed 
position of Figure 9. as the ottoman 80 is moved to the 
stowed position, the gas strut 150 is shortened, and thus 
re-energised for subsequent extension. 

As can be seen from Figure 10, the third transverse 
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tube 142 is cut-out at 146 between the inner struts 143 
of th* second bifurcated link 140 to accommodate the gas 
strut 150 when the leg-rest is in the deployed position, 
formally, the inherent resistance of the gas strut ISO 
itself will be sufficient to prevent unwanted movement 
of the ottoman away from the stowed position. However, 
in order to ensur* that the ottoman is not operated 
during a dynamic load situation as, for example, in the 
event of an emergency landing, a fourth transverse tube 
162 is fitted between the angled portions 88 of the 
levers 87. intermediate said levers 87, said fourth 
transverse tube 160 carries a claw member 160 as beat 
shown in figure 10, comprising two spaced tines 161 that 
extend over, forwardly of and beneath the third 
transverse tube 142. Said tinee 161 have a spacing which 
is substantially the same as the spacing of the lobes 123 
on the rockable arm 120, and thus serve to engage said 
lobes 123 when the rockable arm 120 is rocked forwardly. 
The claw member 160 thus serves to prevent the rockable 
arm 120 from being moved beyond the second bifurcated 
link 140 when the seat is in the upright position. Thus, 
when the seat is in the upright position, the ottoman 80 
can only be deployed by actuating the gas strut 150. 

As can be seen from Figure 4, when the seat is in 
the upright position, the pinions 52 on each side of the 
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back-rest 22 are positioned at the upper extremities of 
the channels 54. Operation of the drive unit 38 on the 
back of the back-rest 22 will cause the pinions to rotate 
in engagement with the racks 60 provided in the channels 
54. As a resort, the back-rest 22 will be caused to move 
translationally along the channels 54. The two spaced 
rollers 50, 62 on both sides of the back-rest 22 serve 
to fix the rotational orientation of the back-rest 
relative to the fixed housing 12. As can be seen best 
from Figure 4, the channels 54 are shaped, so that as the 
back-rest 22 is driven along the channels 54 , the back- 
rest 22 is caused to recline progressively rearvardly* 
As the back-rest 22 is driven along the channels by 
the drive unit 38 , the seat-pan 24 and leg-rest assembly 
26 are pushed forwardly* As the seat-pan 24 is freely 
pivoted to the back-rest 22 , the leg-rest assembly 26 
remains in contact with the floor of the vehicle under 
the weight of the seat-pan 24 and leg-rest assembly 26 
and the weight of a passenger using the seat 10. The 
orientation of the seat-pan is thus defined by the 
position and orientation of the back-rest 22 and the 
position and orientation of the leg-rest assembly 26. 
If the linear actuator 110 is not operated vhen the back- 
rest begins to recline, then as the back-reBt is lowered 
translationally towards the floor P of the vehicle, it 
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will be appreciated that the seat-pan will rock 
rearwardly as shown in Figaro 12 to provide an 
ergonosically comfortable seating position. 

Operation of the electric i&otar 108 causes the 
linear actuator 110 to be displaced forwardly- Such 
movement of the actuator 110 is accommodated by rocking 
of the first bifurcated link 130 about the second 
transverse tube 132 • As the linear actuator HQ is moved 
forwardly, the second bifurcated link 140 pushes against 
the supporting portion 82 of the leg-rest assembly 26 
which pivots about the pivot point 76 to increase the 
angle subtended by the supporting portion 82 and the 
seat-pan 24. As the supporting portion 82 of the leg-rest 
assembly 26 is rocked about the pivot point 76, the 
fourth transverse tube 162 rotates, lifting the claw 
ateraber 160 away from the gas strut 150, thus allowing the 
rear end 152 of the gas strut 150 to be displaced from 
the abutment pins 73. As the supporting portion 82 rocks 
about the pivot point 76/ the fourth transverse tube 162 
pushes against the shoulder 86 of the ottoman 80 , thus 
progressively raising the ottoman 80 to a deployed 
position* As the ottoman 80 is raised from the stowed 
position, without actuation of the gas strut 150, the 
rear end 152 of the gas strut 150 is pulled forwardly, 
and the Y-shaped rockable arm 120 rocks about the pin 1 14 
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as lost motion to allow movement of the ottoman to the 
deployed position. *hus, operation of the linear 
actuator 110 raises the ottoman 60 away from the stowed 
position to a deployed position and has the effect of 
lowering the forward end 25 of the seat-pan 24. 

Conveniently , operation of the linear actuator 110 
is controlled according to the position of the back-rest 
22 along the channels 54. The position of the back-rest 
22 along the channels 54 may be detected using suitable 
position detecting means such, for example, as Hail- 
effect devices. In the present embodiment , however, the 
operation of the electric motor 108 is controlled 
according to the number of rotations of the motor 40 from 
the upright position, according to a pre-determined 
programae. Figure 18 shows the linear extension of the 
linear actuator 110 according to the number of rotations 
of the electric motor 40 for driving the back-rest 22. 
As can be seen, when the back-rest 22 starts to travel, 
the linear actuator is not operated for a time, and as 
a result, the back-rest reclines, and the seat-pan tilts 
rearwardly as shown in Figure 12. On continued operation 
of the electric motor 40 of the drive unit to recline 
further the back-rest 22, the motor 108 is automatically 
operated to extend the linear actuator 110, thus raising 
the ottoman 80 from the stowed position, and lowering the 
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front end 25 of the seat-pan 24. The Btovable part 20 of 
the seat 10 can be stopped in any desired position, and 
will be held in position by the locking actions of the 
motors 40 and 108. At any position, the gas strut 150 
may be actuated to raise further the ottoman 80 as shown 
in Figures 12 and 13 > As mentioned above, when the 
ottoman 80 is raised by operation of the linear actuator 
120, without operation of the gas strut 150, the rear end 
of the gas strut 152 is eventually displaced from the 
abutment pins 73. Thus, if the gas strut is actuated when 
the seat is in a reclined position as shown, for example r 
in Figure 15, then extension of the gas strut ISO will 
first cause the Y-shaped arm 120 to rock rearwardly about 
the pivot 114 through the inner space s until the lobes 
123 on the arm 120 re-engage the abutment pins 73. 
Thereafter, continued actuation of the gas strut 150 will 
cause the ottoman 80 to be raised as far as the gas strut 
will allow* 

Continued operation of the drive unit 38, and 
operation of the linear actuator 110 in dependence on the 
operation of the drive unit 38 causes the movable part 
20 of the seat 10 to be moved through one ox more further 
predetermined er genomic positions as shown, for exaople, 
in Figure 14, eventually to a fully reclined position as 
shown in Figure 16 and 17. In the fully reclined 
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position, the back-rest, seat-pan and leg-rest farm a 
substantially flat surface for a passenger to sleep on. 
Thus, by driving the movable part 20 of the seat 10 to 
the fully reclined position, the seat is converted into 
a bed, with the back-rest 22, seat-pan 24 and leg-rest 
assembly 26 being disposed adjacent to the floor of the 
vehicle F. in the fully reclined position, the back-rest 
22, seat-pan 24 and ottoman 80 subtend an angle of about 
11-13° to the floor of the vehicle. Aircraft generally 
fly at a pitch of about 3°, so when fitted to an 
aircraft, the actual inclination to the bori2ontal of the 
flat surface of the seat of the invention, in the fully 
reclined position, will be about 8-10°. 

Conveniently, passenger-operable controls will be 
mounted within easy reach of a passenger using the seat 
10, for instance in one of the arm rests 15, 17, for 
controlling operation of the drive unit 38. Such 
controls {not shown) will enable a passenger to select 
forward or reverse operation of the drive unit 38 for 
reclining the seat and returning it to the upright 
position respectively. Thus, when the seat is in the 
fully reclined position as shown in Figures 16 and 17, 
operation of the drive unit in the reverse direction will 
cause the back-rest 22 to travel rearvardly and upwardly 
the channels 54 in relation to the fixed housing 12. The 
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back-rest will be progressively rocked from its reclined 
position towards the upright position, and the seat-pan 
24 and leg-rest assembly 26 will be pulled xearwardly by 
the back-rest 22 ♦ As before, the motor 108 will be 
operated according to the position of the back-rest 22 
along the channels 54, so that the linear actuator is 
returned to its retracted position, thus pulling the 
supporting portion 82 of the leg-xest assembly upright, 
and allowing the ottoman B0 to return towards its stowed 
position under the influence of gravity and the weight 
of itself and a passenger's legs on it* 

It will be noted that when the movable part of the 
seat is in the fully reclined position as shewn in 
Figures 16 and 17, the trailing edge 159 of the L-shaped 
plate 158 carried by the rockable arm 120 is positioned 
juxtaposed the inner struts 142 of the second bifurcated 
link 140. Further opening movement of the leg-rest 
assembly 26 relative to the seat-pan 24 will cause the 
trailing portion 159 Of the L-shaped plate 158 to abut 
on the second link 140, thus preventing the rockable arm 
120 from being moved to an over-centre position. Thus, 
the arm 120 and the gas strut 150 always subtend an angle 
less than 180°, so that on returning the ottoman 80 from 
the deployed position towards the stowed position, the 
rockable arm 120 can rock rearward ly < an ti -clockwise in 



http:/Avw4.ipdl.inpit.goJp/tjcontentdben.ipdl?N0000=21&N0400= 11/12/2007 



Page 1 of 1 



(54) ttH2G0 1-24 5 74 0 

31 

Figure 17) between the inner struts 142 of the second 
link 140 and eventually re-engage the abutment pins 73 
carried by the brackets 78* 

A seat 200 in accordance with a second embodiment 
of the present invention is illustrated in Figure 20 of 
the drawings ♦ Many of the components of the second 
embodiment seat 200 are the same as in the seat 10 of the 
first embodiment described above, and for such 
components , the same reference numerals are used. The 
seat 200 of the second embodiment operates in 
substantially the saae way as the seat 10 of the first 
embodiment, but differs principally in respect of the 
mechanism used for driving the leg-rest assembly. In 
particular, the seat 200 of the second embodiment 
comprises a fixed housing 12 having opposing side walls 
14, 16, a back wall 18 and two spaced rear legs 19; and 
a movable part 20 that is accommodated within a fixed 
housing, which movable part comprises a back-rest 22, a 
seat-pan 24 and a leg-rest assembly 26 ♦ Said back-rest 
22 is pivoted at its lower end 23 to the seat-pan 24. 
Said seat-pan 24 is pivoted at its forward end to the 
leg-rest assembly 26. 

The back-rest 22 has a selectively operable, bi- 
directable drive unit mounted on its rear surface 36, 
which driving unit comprises an electric motor and a gear 
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box for driving two coaxial, transverse drive shafts that 
each extend substantially horizontally to a respective 
lateral side of the back-rest 22 ♦ The end of each drive 
shaft carries a roller 50 and a pinion 52 that is fixedly 
secured to the end of the drive shaft for rotation 
therewith. The roller 50 and pinion 52 on the end of 
each drive shaft are accommodated with an elongate, 
curvilinear channel 54 formed in the adjacent side wall 
14, 16 of the housing 12, which channel 54 accommodates 
an elongate insert that defines an elongate track for the 
roller 50. An elongate, curvilinear rack is fixedly 
secured to upper part of the insert 53 in engagement 
with the pinion 52. As shown in Figure 19, the rear 
surface 3$ of the back-rest 22 also carries, at each side 
thereof, a second roller 62 that is suitably mounted for 
rotation in a bearing* The second roller© 62 are spaced 
from the rollers 50 on the drive shafts and also engage 
in the track, said bi-directional drive unit can be 
operated as described in relation to the seat 10 of the 
first embodiment to drive the movable part 20 off the 
second embodiment seat 200 continuously between an 
upright position as shown in Figure 19 and a fully 
reclined position as shown in Figure 27, through a 
plurality of pre-deterrained intermediate reclined 
positions such as shown in Figures 22 and 25. 
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As shown in Figure 19, the back-rest 22 is freely 
pivoted to the seat-part 24 which comprises a sub-frame, 
including two forwardly directed side frame members 270. 
Bach of said frame members 270 is formed with an upturned 
knee portion 272 as its forward end. a first transverse 
tube 274, as shown in Figure 20, extends between the 
frame members 270 and is mounted at each end to a 
respective one of the knee portions 272 * Said first 
transverse tube 274 supports a front edge of a thin metal 
diaphragm 75 that supports the upholstery of the seat-pan 
24 . The upper extremity of the knee portion 272 defines 
a pivot point 276 for pivoting the seat-pan 24 to the 
leg-rest assembly 26. 

Said leg-rest assembly 26 comprises an ottoman 80 
and a floor engaging supporting portion 82. Said ottoman 
80 comprises two spaced side arias 284, each of which has 
an L-shaped upper portion 285 which is pinned to the 
pivot point 276 of a respective knee portion 272, so that 
the ottoman 80 can pivot relative to the seat-pan 24 
about said pivot point 276. Said sides arms 284 carry 
between them a diaphragm 83 which supports the upholstery 
of the ottoman. 

Said supporting portion 82 comprises two spaced 
levers 287, each of which has an angled portion 288 at 
its upper end (see Figure 22) which is pivoted to the 
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seat-pan 24 at the pivot point 276. Said angled portion 
288 of each lever 287 is pivoted to the knee portion 272 
of the respective seat-pan frame member 270 using the 
same pin that is used for pivoting the ottoman 80 to the 
seat-pan 24. Said supporting portion 82 further 
comprises a ground-engaging roller 90 that is carried by 
and extends between the two levers 287. As can be seen 
from Figures 19 and 20, when the seat 200 is in the 
upright position, the levers 287 of the supporting 
portion 82 depend substantially vertically from the pivot 
point 276/ and lie juxtaposed the ottoman 80 which also 
depends from said pivot point 276. The transverse 
spacing between the levers 287 is somewhat less than the 
spacing between the side arms 284 of the ottoaan 80, and 
the ottoman 80 and supporting portion 82 are configured 
such that in the upright poiition the levers 287 of the 
supporting portion 82 nest between the side arras 284 of 
the ottoman 80* in the upright position, the supporting 
portion 82 abuts on the underside 81 of said ottoj&an 80 . 

Said seat-pan 24 carries a selectively operable, bi- 
directional, motorised linear actuator 310 that i© 
suspended beneath the seat-pan 24 on two elongate 
brackets 278 . 6aid brackets 278 are mounted on pins that 
extend between the side frame members 270 of the seat-pan 
24 r and each bracket 278 comprises a forward, upturned 
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tongue portion 279 that is reamed and threaded over the 
first transversa tube 274 to support the front end of the 
bracket 278 ♦ 

An electric motor 308 is mounted between the 
brackets 278 and used to drive the linear actuator 310. 
As in the first embodiment described above, a Kollmorgen 
motor and Kolliaorgen linear actuator may be used- Said 
linear 310 comprises a nose portion 312 comprising a 
clevis connector 313. Said clevis connector 313 is 
pivotably attached to a lug 320 by means of a pin 314, 
which lug 320 is affixed substantially centrally on a 
transverse torsion tube 322 that extends substantially 
horizontally between the two side frame members 270 of 
the seat-pan 24. As best shown in Figure 19, each end 
of said torsion tube 322 is fixedly joined to the lower 
end 325 of a triangular swing plate 324 , which awing 
plate 324 is pivoted at its npper end 326 to a respect 
one of the seat-pan side frames 270. The swing plates 
324 thus carry between them the transverse torsion tube 
322, which tube carries the nose portion 312 of the 
linear actuated 310 and thus supports part of the weight 
of the electric motor 308. 

Each swing plate 324 is pivoted at its lower end 325 
to a rear end of an interconnecting link meaber 328. 
Said interconnecting link member 328 is pivoted at its 
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forward end to a respective one of the levers 287 of the 
supporting portion 82 of tHe leg-rest assembly 26 at a 
point intermediate the pivot point 276 and the ground- 
engaging roller 90 f approximately level with the nose 
portion 312 of the linear actuator 310. 

Said transverse torsion tube 322 comprises, 
substantially centrally thereon, a slideway assembly 330 
comprising a block 332 that is fabricated with the 
torsion tube 322 f and has a substantially planar front 
face 333. (See Figure 21), Said front face 333 of said 
block 332 mounts two transversely-spaced shapes 334 that 
are substantially the airror image of each other and are 
mounted equidistant either side of the linear actuator 
310. Each shape 334 defines an inwardly facing inverted 
L-shaped channel 336 having a forward linear, relatively 
long section 337, and an upper, rearwardly directed, 
relatively short section 338* intermediate said 
relatively said long and short sections 337, 338, said 
each L-shaped channel has an arcuate elbow portion 339 
(see Figure 26) which is somewhat recessed. 

Said opposing l-shaped channels 336 define a 
slideway for a traveller 342, which traveller comprises 
two transversely spaced rollers 343, each of which 
engages with and is adapted to slide along a respective 
one of the channels 336. Said traveller 342 is mounted 
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on a roar end 352 of a gas strut 350. A forward end 354 
of said gas strut 350 is pivoted to a second transversa 
tube 360 that is carried by and extends between the side 
ar»s 284 of the ottoman BO. Kb best seen in Figures 20 
and 21, said second transverse tube 360 carries a light 
wire spring 361 that acts against the forward end 354 of 
the gas strut 350 to urge said gas strut 350 forwardly 
towards the underside 81 of said ottoman 80. 

Juxtaposed said slideway assembly 330 , each of said 
brackets 278 is formed with a depending lug 277, Said 
lugs 277 carry between them two depending hook mej&bers 
364 which are fixedly secured to said lugs 277, as best 
shown in Figure 28. Said hook siembers 364 are disposed 
between the two blocXs 332 and provide two forwardly- 
directed hooks 365. 

as shown in Figures 19 and 20 f when the movable part 
20 of the seat 200 is in an upright position, with the 
ottoman 80 stowed, the traveller 342 at the rear end of 
the gas strut 350 is received within the recessed elbow 
portion 339 of each channel 336. Said hook members 364 
axe positioned such that the traveller 342 abuts on the 
hooks 365 f which serve to imprison the traveller 342 in 
the elbow portion 339 of the channels 336. Said ottoman 
SO may be raised continuously from the stowed position 
of Figure 20 to a deployed position as shown in Figure 
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21, independently of jnovejRftnt of the movable part 20 of 
the seat 200, by actuating said gas strut 350* Por that 
purpose, an actuating nipple (not shown) is mounted on 
the rear end 352 of side gas strut 350 r and a Bowden 
cable 351 is provided which extends through a plat* 356 
on the rear end 352 of the gas strut 350, and is 
connected to a lever 355 that is arranged to actuate said 
nipple* The outer sheath of the Bowden cable 351 engages 
the plate 356 f bo that operation of the Bowden wire 
causes the lever 355 to move to operate said nipple, thus 
releasing the gas strut. As in the first estbodiment, the 
other end of the Bowden cable 351 may be connected to a 
button or other suitable operating device within 
convenient reach of a passenger using the seat 200. Said 
gas strut acts between the hook members 364 on the 
brackets 278 and the second transverse 360 on the ottoman 
60. The ottoman 80 may be lowered by operating the 
nipple of the gas strut, again by means of the Bowden 
cable 351 , and then manually pressing downwardly on the 
ottoman 80, which a passenger may do, for example, by 
using his or her legs, in order to return the ottoman 80 
to the stowed position of Figure 20 , As the ottoman 80 
is moved to the stowed position, the gas stmt 350 is 
shortened and thus re-energised for subsequent extension. 
It will be appreciated that as the traveller 342 on the 



http://www4.ipdl. inpit.go,jp/tjcontentdben.ipdl?N0000=2 1 &N0400=image/gif&N0401 =/... 1 1/1 2/2007 



Page 1 of 1 



(62) 4SH2G9 1-245740 

39 

rear end 352 of the gas strut 350 is imprisoned within 
the elbow portion of the slideway by the hooks 365 , it 
is impossible to move the ottoman 80 away from the stowed 
position, without operating the gas strut 350 • In that 
way, amy inadvertent movement of the ottoman 80 away from 
the stowed position is avoided, for example in the event 
of a crash or emergency landing or other dynamic load 
situations- 

As in the case of the seat 10 of the first 
embodiment, when the seat 200 of the second embodiment 
is in the upright position, the pinions 52 on each side 
of the back-rest 22 are positioned at the upper 
extremities of the upper channels 54. Operation of the 
drive unit on the back of the back-rest 22 causes the 
pinions to rotate in engagement with the racks provided 
in the channels 54* As a result, the back-rest 22 is 
caused to move translationally along the channels 54* 
fhe two spaced rollers 50, 62 on each side of the back- 
rest 22 serve to fix the rotational orientation of the 
back-rest relative to the fixed housing 12 . fiaid 
channels 54 are shaped, so that as the back-rest 22 is 
driven along the channels 54, the back-rest 22 is caused 
progressively to recline rearwardly. 

As the back-rest 22 is driven along the channels by 
the drive unit, the seat-pan 24 and leg-rest assembly 26 
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are pushed forwardly. As the seat-pan 24 is freely 
pivoted to the back-rest 22 , the leg-rest assembly 26 
remains in contact with the floor of the vehicle under 
the weight of the seat-pan and leg-rest assembly 26 , and 
the weight of a passenger using the seat 200* The 
orientation o£ the seat-pan 24 is thus defined by the 
position and orientation of the back-rest 22 and the 
position and orientation of the leg-rest assembly 26 ♦ 

Operation of the electric motor 308 causes the 
linear actuator 310 to be displaced forwardly* Such 
movement of the actuator 310 is accowoodated by rocking 
of the triangular swing plates 324 about the pivots at 
their upper ends 326, such that the torsion tube 322 is 
rotated in a rearward direction. Such rearward rotation 
of the torsion tube 322 causes the slideway assembly 330 
to rotate about said torsion tube 322 such that the 
forward long section 337 of each channel 336 is moved 
from a substantially upright position as shown in Figure 
20 towards a more horizontal position as shown in Figures 
27 and 28. As the torsion tube 322 carried by the linear 
actuator 310 is moved forwardly, the interconnecting link 
members 328 push against the supporting portion 82 of the 
leg-rest assembly 26, which thus pivots about the pivot 
point 276 to increase the angle subtended by the 
supporting portion 82 and the seat-pan 24. As the 
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torsion tube 322 is moved forwardly, the block 332 and 
shapes 334 defining the slideway for the traveller 342 
are displaced forwardly clear of the hook members 364, 
thus releasing the traveller 342 from the elbow portion 
339 of the Ir-shaped channels 336 as shown in Figure 23. 
As the supporting portion 82 rocks about the pivot point 
276 , it pushes against the underside 81 of the ottoman 
80, thus progressively raising the Ottoman 80 towards the 
deployed position. As the ottoman 80 is raised from the 
stowed position, without actuation of the gas strut 350, 
the rear 352 of the gas? strut 350 is pulled forwardly 
along the long-sections of the L-shaped channels 336 as 
lost motion to allow movement of the ottoman to the 
deployed position. 

Operation of the linear actuator 310 is controlled 
according to the position of the back-rest 22 along the 
channels 54 r in the saute way as in the seat 10 of the 
first embodiment described above. The moveable part 20 
of the seat 200 can be stopped at any desired position, 
and will be held in position by the locking actions of 
the motor on the back of the back-rest 22 and the motor 
308. At any position , the gas strut 350 may be actuated 
to raise further the ottoman 80 as shown in Figures 22 
to 24. As mentioned above, when the ottoman 80 is raised 
by operation of the linear actuator 310, without 
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operation of the gas strut 350, the rear end of the gas 
strut 3S2 is displaced from the hook members 364. Thus, 
if the gas strut is actuated when the seat la in a 
reclined position as shown, for example, in Figure 24 , 
then extension of the gas strut 350 causes the traveller 
342 to travel rearwardly into and along the short section 
338 of each channel to re-engage the hooks 365 of the 
hook members 364 as shown in Figure 24. Thereafter, 
continued actuation of the gas strut 350 causes the 
ottoman .80 to raise as far as the gas strut will allow. 

Continued operation of the main drive unit on the 
back of the back-rest 22, and operation of the linear 
actuator of 310 in dependence thereon causes the moveable 
part 20 of the seat 200 to be moved through one or more 
predetermined ergon omic positions as shown, for example, 
in Figure 25, eventually to a fully reclined position as 
shown in Figures 27 and 28. In the fully reclined 
position, the back-rest, seat-pan and leg-rest form a 
substantially flat surface for a passenger to sleep on. 
As with the seat 10 of the first embodiment, in the fully 
reclined position, the back-rest 22, seat-pan 24 and 
ottoman 80 of the seat 200 of the second embodiment 
subtend an angle of about 11-13* to the floor of the 
vehicle* 

Passenger-opsrable controls are mounted within easy 
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reach of a passenger using the seat 200 for controlling 
operation of the main drive unit on the back of the back- 
rest 22. Such controls enable the passenger to select 
forward or reverse operation of the drive unit for 
reclining the seat or returning it to the upright 
position. when the seat is in the fully reclined 
position as shown in Figures 27 and 28, operation of the 
drive unit in the reverse direction will cause the back- 
rest 22 to travel rearwardly and upwardly in the channels 
54 in relation to the fixed housing 12* Said laotor 308 
is operated according to the position of the back-rest 
22, so that the linear actuator is returned to its 
retracted position/ thus pulling the supporting portion 
82 of the leg-rest assembly 26 upright, and allowing the 
ottoman 80 to return towards its stowed position under 
the influence of gravity and the weight of itself and a 
passenger's legs on it. 

It will be noted that when the movable part of the 
seat is in the fully reclined position as shown in 
Figures 27 and 28 , the light wire spring 361 acts on the 
gas strut 350 to urge the gas strut upwardly towards the 
underside 81 of the ottoman 80 , so that on retracting the 
linear actuator 31 0, the spring 361 ensures that the 
traveller 342 is caused zo move correctly back up the 
long section 337 of each L-shaped channel 336. As the 
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actuator 310 is retracted, the siideway assembly 330 is 
moved rearwardly towards the depending hook member 364, 
and in the upright position r the traveller 342 on the gas 
strut 350 re-engages said hooks 365 in the elbow portion 
339 of said slideway^ 

When installed on a vehicle such, for example, as 
an aircraft, seating units in accordance with the present 
invention may be fitted one behind another as shown in 
Pigure 29 at a pitch P which fails within the range of 
pitches conventionally used in the business class section 
of a passenger aircraft, for example about 1.4 atetres (55 
inches), in Figure 29, a seat 10 is shown behind a seat 
in front 10' The pitch between the seat 10, 10' ' is 
such that when the seat behind 10 is moved to the fully 
reclined position as shown in Figure 29, the leg-rest 
assembly 26 of that seat is received in the foot-space 
100' 1 defined by the seat in front 10' ' . This represents 
an extremely efficient use of the space on a vehicle, as 
the only Mead space" is that occupied by the back wall 
18 of each seat 10, 10" where it meets the forward 
cross-bean 30. By mounting the drive unit 38 and linear 
actuator 110 of each seat 10 on the underside of the 
movable part 20, there is no need to site any working 
parts of the seat on or adjacent to the floor P of the 
vehicle* This allows all the available space to be used, 
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and moreover, remove* the working parts of the seat* from 
the floor where dust and other detritus are likely to 
collect* 

The present invention thus provides an improvement 
in the seating unit of 869061 in which an Ottoman 

can be raised to a deployed position independently of 
reclining of the whole of the seat, and a lost motion 
device is provided to allow the ottoman 80 to be raised 
independently of the ga* strut 150 when the seat as a 
whole is moved tovards the fully reclined position. 
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Claims 

1. A seat for passenger vehicle comprising a first fixed portion for 
supporting the seat adjacent to a floor of a vehirie; a second moveable portion 
comprising a back-rest, a scat-pan and a leg-rest that is pivoted relative to the 
seat-pan; reclining means fox causing or allowing movement of the moveable 
portion of the seat relative to the Jlxed portion between an upright position and 
a fully reclined position, such that as the moveable portion is reclined, the seat- 
pan is lowered towards the floor of the vehicle and the leg-rest remains in 
contact with the floor, such that the leg-rest is caused or allowed to pivot from 
a stowed position to a deployed position; characterised in thai the leg-rest 
comprises a floar-engagjag trundling member, a leg-supporting member that is 
pivoted relative to the trundling member, selectively operable actuating means 
that react against the seat-pen for moving the leg-supporting member to any 
desired position between said stowed and deployed positions independently of 
movement of the seat-pan, and lost-motion means between the actuating means 
and the seat-pas to allow the leg-rest to be moved to the deployed position 
when the seat is reclined independently of the actuating means. 

2. A Seat 65 claimed in claim 1, characterised by a free-pivot between the 
hack-rest and the seat-pan; and locking driving means between the seat-pan and 
leg-rest for driving the leg-rest between the stowed and deployed positions as 
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the moveable portion of the seal is reclined. 

3. A seat as claimed in claim 2, characterised in that said locking driving 
means comprise a Jinear actuator and a selectively operable, bi-directional 
motor for operating the actuator, 

4. A seat as claimed in cJaim 3, characterised in that said linear actuator is 
connected between the motor aod the Hoor-en^ging trundling member, 

5. A seat as claimed in claim 4, characterised in that said motor is 
mounted boaeaih the seat-pan, and the actuator is connected to the trundling 
member by first lever means. 

6. A seat as claimed in claim 5, characterised in that the actuator is also 
connected to the seat-pao by second lever means for additional support 

7. A seat as claimed in claim 5 or claim 6, characterised in that said linear 
actuator wmprises a transverse torsion bar that is suspended from the seat-pan 
by two or more depending levers. 

fL A seal as claimed in claim 7, characterised in that said first lever means 
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comprise two or more farther txmnectmg levers between the depending levers 
and the trundling member* 

9- A seat as claimed in any of claims 4 to 8 characterised in that said 
floor-engaging trundling member is provided with abutment means that are 
adapted to engage tbe leg-eupponing member for pushing the teg-stipport 
member from the stowed position to lite deployed position when the linear 
actuator is operated to drive the trundling member, 

10. A seat as claimed in any preceding claim, characterised in that said 
reelinujg means further comprise means for progressively rocking the back-rest 
from an upright position to a fatly reclined position as tbe moveable part is 
ruovod between said upright and fully reclined positions. 

11.. A scat as claimed m claim 10> characterised in tibat said redimng means 
comprise track means on said fibred part ol tire seat, and guiding means on the 
back-rest adapted to engage tbe track means at two or more spaced positions, 
whereby as the seat is reclined, the guiding means move along the track, and 
the track is configured such that the back-rest is progressively rocked from the 
upright position to the fully reclined position. 
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1Z A seat as claimed is any preceding claim, characterised in mar, in the 
My reclined position, the back-rest, seat-pan and leg-rest form a substantially 
flat surface. 

13. A seat as claimed in claim 12, characterised In that said flat surface, in 
the folly reclined position, subtends an angle of about 10M5° with the floor of 
the aircraft. 

14. A seat as claimed in claim 11, chafacterised in thai said track means 
accommodate a rack, and said back-test carries one or more rota table pinions 
adapted to engage the rack, and selectively operable bi-directional motor means 
for driving said one or mOfe pinions, thereby to cause movement of said 
moveable portion along the track between said upright and reclined positions. 

15. A seat as claimed in claim 14, characterised in that said motor means 
for driving said pinions) are moonted an the back of the back-resL 

16. A seat as claimed in any preceding claim, characterised m mat said 
selectively operable actuating means comprise a linearly extendable member 
that is connected to the leg-swpport member at one end and to said lost-motion 
means at the other end. 
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17- A jeat as claimed in claim 16, characterised in that said kwi-motion 
means are connected to the linear actuator. 

18. A seat as claimed in claim 16 or claim 17, characterised in thai said 
liacarly extendable member is pneumatically operated. 

19. A seat as claimed in any preceding claim, characterised in that said lost- 
motion means comprise a rockable arm which is adapted to engage an 
abutment on the aeat^pan and can be displaced ton said abutment as the seat 
is lediaed to allow the legist to move to the deployed positron. 

20. A seal as claimed in claim 19, characterised in that said trundling 
member comprises a stop member that is adapted to entrap the rockaWe arm m 
me stowed position, wheo the trundling member is in the stowed position, so as 
lo prevent the leg-supporting member from being inadvertently moved to the 
deployed position, for instance under dynamic load conditions, 

21. A seat as claimed in claim 20, characterised in that said rockable 
member carries a second stop member that is adapted to engage the first lever 
means between the lioear actuator and the trundling member to prevent the 
rockable arm from being moved to an over-centre position. 
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22. A seat as claimed la any of claim 1 to 18, characterised in that said 
losMnotk>n means comprise a slide-way and travelling means imprisoned by 
and adapted to sfofe widen the slide-way, which slide-way is held fest in 
relation to the seat-pan when the trundling means are at rest. 

23. A seat as claimed in claim 22, characterised in thai the other end of the 
linearly extendable member is connected to the traveling means, whereby said 
other end is able to move relative to the seat-pan to provide lost motion to 
relation thereto. 

24. A Seat as claimed in claim 22 or ckim 23, characterised in that said 
travelling means are adapted to engage abatment means oo the seat pan for the 
linearly extendable member to react against, and may be displaced therefrom 
along the slide-way as the seat is reclined to allow the leg-rest to move to the 
deployed position. 

25. A seat as claimed in any of claims 22 to 24, characterised in that 
retaining means are provided for reiaining the travelling member in a fixed 
datum position whan the seat is uptight to prevent tbo leg^upponing 
mechanism from being madvertently moved to the deployed position. 
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26* A scat as claimed in any of claims 22 to 25, characterised in (hat said 
slide-way is affixed to the seat-pan, 

27. A seat as claimed ia any of claims 22 to 25, characterised in that the 
slide-way is carried by the linear actuator sue* that the slide-way is caused to 
move forwardiy as the seat is reclined. 

28. A seal as claimed in claim 24, characterised in that said abutmem 
means on the seat-pan are positioned to imprison the travelling means in the 
fixed datum position when the seat is upright and the trundling member is 
Stowed, and when the linear actuator is operated, said slide-way may be 
displaced relative to said abutment so as lo release the travelling means 6om 
the datum position and to allow said lost motion. 

29. A seat as claimed in any of claims 22 to 28, characterised in that said 
slide-way has a generally leaped configuration, with the datum position 
being disposed at the elbow of the Lr&hape, 

30. A seat as claimed in claim 29, characterised in that said abutment 
means comprise one or more hook-shaped members attached to the underside 
of the seat-pan and positioned to retain said travelling means in the elbow of 
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the L-shape when the treadling member is stowed. 

31. A seat as claimed in any preceding claim, characterised in that said 
reclining means Jnrtbw comprise controlling means for contmBigg operation of 
the locking drive means according to the position of the seat between the 
upright and fully reclined positions. 

32. A seat as claimed in claim 31, characterised in that said controlling 
means comprise means fox detecting the position of the moveable part of the 
seat between the uplift and fully reclined positions, a memory device for 
storing information concerning the desired extension of the tine&r actuator 
according to the position of the moveable part, and processing means adapted 
to control operation of the linear actuator in response to iapot from said 
memory device and said detecting means. 
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Abstract 

A seat for passenger vehicle comprising a first fixed portion for supporting the 
seat adjacent to the floor of a vehicle; a second moveable portion comprising a 
baefc-fest, a seaman and a leg-rest that is pivoted relative to die seat-pan; 
reclining means for causing or allowing movement of tbe moveable portion of 
the seat relative to the fixed portion between an upright position and a folly 
reclined position, such that as the moveable portion is reclined, the seat-pan is 
lowered towards the floor of the vehicle and the leg-rest remains in coctact 
with the door, such that the leg-rest is caused or allowed to pivot torn a 
stowed position to a deployed position; characterised in that tbe teg-rest 
compriws a floc*-engagfeg trundling member, a ieg^pporting member that is 
pivoted relative to the trundling member, selectively operable actuating means 
that rejtct ag»w&t tbe scat-pan for moving the leg-supporting member to any 
desired position between said stowed and deployed positions independently of 
mwemem of the Beat-pan, and lost-motion means between the acmating means 
and tbe seat-pan to allow the leg-rest to be moved to the deployed position 
when the seat is reclined independently of the actuating means. 
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